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Abstract 
This paper resumes some of the issues and outcomes raised by the research theme “Economic and financial risk 
management of environmental projects financed from European funds; impact of the crisis”. Although some of the 
economic and financial risks that arise in the field of water supply and sanitation (WSS) have been already presented and 
analysed in one of our previous papers, here we aim to assess and analyse the main economic risks to a specific regional 
WSS project in Romania. Based on the data analysis for the case-study and on some previous own research outcomes, we 
shall employ the qualitative risk assessment matrix by applying risk matrix scores that reflect our opinion on the impact of 
the crisis as well as of other specific factors, on a major WSS regional project. The main economic risk to such projects is 
currently the risk of demand (risk of non-payment). In the end, we shall highlight some conclusions, prospects and 
recommendations of mitigating the demand risk for more effective economic and financial management in the water sector.  
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1. Introduction 
Since Romania has adopted the EU Water Directives and should manage to collect, by 2015, 60% of the 
wastewater discharged (doubling the capacity of 2004), the investment needs in the water supply and sanitation 
(WSS) networks and services are a big challenge for the country, in economic, financial and administrative 
terms. The total estimated required investment for the water sector in 2007-2013 are of about 12 billion Euro, 
out of which about ¼5.4 billion foreseen from the EU funds (Frone Simona, 2013). 
Nevertheless, reducing the gap on environmental infrastructure, both quantitatively and qualitatively, 
between the European Union and Romania should result in more efficient and affordable public WSS services, 
taking into account the principles of sustainable development. EU accession has also increased funding 
opportunities of investment projects to improve access to public water utilities and the protection and 
rehabilitation of water sources in Romania, according to European requirements. The European funding will 
contribute to the accession commitments undertaken by 2018 (wastewater) at the latest, respectively by 2015 
(drinking water), as stated by the Treaty of Accession (Frone Simona, Frone D.F., 2013). 
 Priority axis 1 – “Extension and modernization of water and wastewater systems” of SOP Environment 
concerns the water supply and sanitation (WSS) where the investment needs are so high. For Axis 1 funding is 
allocated a total of about 3.15 billion euros, out of which 2.8 billion EU grant (MECC, 2013). It was stated that 
EU funds for compliance in the field of water and wastewater will be granted only to regional operators, thus 
creating prerequisites for particularly efficient services at the county level. Regional WSS projects are major 
investment projects, using European money through the Sectorial Operational Programme Environment, 
managed by the Ministry of Environment, as well as State budget funds and money from local budgets. There 
are now 42 regional operating companies (ROC) in the Romanian water/wastewater sector (Frone Simona, 
Frone D.F., 2013), each implementing such projects funded under the Priority axis 1. 
Among the specific objectives of Priority Axis 1 – SOP Environment, the first and most important 
(Objective 1) is to provide adequate water and sewerage services, at accessible tariffs. Research aims to resume 
our previous pursuits to further analyse whether and how the major regional WSS investment projects funded 
under the Priority axis 1 will fulfil this objective, considering (for a case-study) the most significant economic 
risks jeopardizing these projects.  
 
2. Material and methods for analysis of economic  risks to a major regional WSS infrastructure 
project financed under Priority Axis 1 of SOP Environment 
 
The implementation of Priority Axis 1 "Extension and modernization of water and wastewater systems" 
faces some problems, shortcomings and challenges in absorption of EU structural and cohesion funds available 
for the effective development of the water/wastewater infrastructure, since the co-financing and implementation 
capacity of the Regional Operators has proved to be too limited, being unable to manage some economic and 
financial risks, especially in the times of economic crisis.  
To foster and ensure the sustainable development of the water sector in Romania, we believe that WSS 
project management should be aware of and treat with more responsibility and sense economic and financial 
risks of these projects. Although some of the economic risks that arise in the field of water supply and 
sanitation (WSS) have been already presented in one of our previous papers (Platon V et al., 2014), here we aim 
to identify the main economic risk to a specific regional WSS project in Romania, as an important issue to be 
better acknowledged and carefully managed. The method used is the matrix of economic risk scores of the 
project. For these most important identified risks, we analyse and present prospected measures for their 
management, as well as some own recommendations and conclusions. 
To justify the probabilities and scores awarded we startedfrom analysing the feasibility study of the WSS 
project for a selected county. Also, we track the concerns of affordability exacerbated by the economic crisis. 
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2.1. Regional WSS project identification: Extension and rehabilitation of the water supply and sewerage 
systems in the Dambovita County (case-study) 
 
For a short socio-economic context: DâmboviĠa County is located in the south of Romania, in Muntenia 
region, covering an area of 4,054 km2, representing 1.7% of Romania's territory, and a population of about 
535,000 inhabitants. Project Area includes six clusters in the county: Targoviste, Moreni, Gaesti Pucioasa, Titu, 
and Fieni. This county is one of the most populated counties in Romania, 31% of the population living in urban 
areas and the majority (69%) in rural areas. The county is divided into the following administrative areas: 2 
municipalities; 5 cities; 82 communes and 353 villages.  
In Romania, even after EU accession, the level of economic development is rather low and the economic 
recession period 2009-2012 has seriously hindered socioeconomic development prospects. Therefore, in 2012, 
according to the National Commission for Prognosis and to own computations, the GDP / capita in DâmboviĠa 
has fallen by 3.7% as effect of the economic downturn, being 4.725 Euro / capita in 2012, namely a level 8% 
lower than regional average GDP in the South-Muntenia (5098 Euro / capita in 2012) region. 
The project „Extension and rehabilitation of the water supply and sewerage systems in the Dambovita 
county” is part of the SOP Environment Priority axis 1 – “Extension and modernization of water and 
wastewater systems”.  The financing value of the contract is an amount of 516,872,113 RON on signing and 
represents 98% of the eligible project that beneficiary is entitled to seek reimbursement from the Cohesion 
Fund and the State Budget.The date of completion of the Contract, with extension of time is 31.12.2015 by 
amendment to the contract.The main beneficiary of the WSS project is the Regional Operating Company 
(ROC) DâmboviĠa - Targoviste Water Company, a commercial company owned by all or part of the cities and 
towns members of the IDA (the Intercommunity Development Association).  
 Implementation of the project is expected to achieve -by the date of completion 2015, the following benefits 
of water supply and sanitation in the DâmboviĠa County (CATD, 2014): the rate of connection to the sewerage 
system will reach 94% in agglomerations covered by the project, 2015; 95% of the population of these clusters 
will be connected to the drinking water network; modernization of existing networks of water supply and 
sewerage; Reduction of losses in water networks; reduction of interruptions in service; improvement of the 
water quality; new wastewater treatment endowments and  laboratories. 
 
2.2. Elements of financial and economic analysis of the project: tariffs and affordability 
 
 The purpose of an analysis of tariffs and affordability of water supply and sanitation consumers is to 
determine the tariffs for WSS necessary to ensure long term financial sustainability of ROC, taking into account 
the payment capacity of household customers, especially the poor ones. As we shall analyse further, 
considering this aspect is most important for the management of the economic risks. 
Although article 9 of the Water Framework Directive 2000/60/EC states that: „Member States shall take 
account of the principle of recovery of the costs of water services, including environmental and resource costs, 
having regard to the economic analysis conducted, and in accordance in particular with the polluter pays 
principle”, it also allows for affordability issues "Member States may in so doing have regard to the social, 
environmental and economic effects of the recovery […]". 
From the experience of other EU countries, in order to be sustainable WSS services should not require more 
than 5% of the family budget. For a family not connected to water utilities (drinking water, wastewater and 
sanitation) infrastructure and equipment costs can vary between 500 and 1500 Euro (Government of Romania, 
2004 a and b), which is a significant amount given the decline under the influence of the economic crisis, of the 
net average wage income of Romanian employees (from over 570 per month forecasted in 2008 to only about 
553 Simona Frone and Dumitru Florin Frone /  Procedia Economics and Finance  32 ( 2015 )  550 – 557 
343 euros per month in 2013) and thus reducing the availability of payment for access to network and services 
of water and sanitation. 
In the affordability policy for the water and wastewater sector in Romania (ISPA, 2010), the affordability 
limit for the poorest 10% of households is set at 4%, based on a per capita consumption of 75 litres per day. 
 
Table 1 Average WSS tariff increases as expected and actual, in 2010-2015, in current prices 
 2010 2011 2012 2013 2014 2015 
Average tariff levels, in RON/m3, current prices, excluding VAT 
WS Tariff 2,78 2,88 2.99 3,10 3,17 3,23 
WW Tariff 1,19 1,76 2,28 3,10 3,17 3,23 
Total projected WSS tariff 3,97 4,65 5,27 6,19 6,33 6,46 
Total actual WSS tariff 4,00 4,50 5,3 6,88 6,88 6,88 
Projected DPC coverage rates (% of total) 
Total- WS 69 69 69 70 70 70 
Total- WW 17 25 31 41 41 41 
OM&A-WS 100 100 100 100 100 100 
OM&A-WW 50 72 91 100 100 100 
Investment- WS 39 39 40 42 42 42 
Investment- WW 0 0 0 11 11 11 
Legend: WS=Water supply WW=Wastewater OM&A=Operation, Maintenance and Administration 
 
Table 1 shows the projected and actual tariff increases in the PRO (with project) scenario. The table was 
designed to synthesize the financial sustainability of ROC, by considering the coverage rate calculation of 
Discounted Project Cost (DPC) for water and wastewater services provided by the ROC. The Discounted 
Project unit Cost (DPC) describes the (average) standard cost unit per m3 of water/wastewater bill for the entire 
analysed period. DPC has a component related to the cost of investments needed to build physical 
infrastructure to provide the WSS services as well as a component related to the O & M costs necessary to 
operate the infrastructure. In the full reference study (Platon V. et al, 2013), the DPC analysis was detailed for 
the considered Regional Operating Company of Dâmbovi܊a County. 
The projectedtariff plan provides real tariff increases, starting in 2010 and ending in 2015, the prospected 
end of implementing the project. The steps of increase were determined according to the progress of the project 
works.In terms of cost recovery principle, although the rates projected for 2013 meet the minimum requirement 
of DPC coverage for OM & A and an adequate proportion of DPC for investment (as well as the debt for loans 
contracted), these rates do not ensure full recovery of costs at the end of the project, mainly due to some tariff 
increases that would not be socially acceptable (problems of affordability of the poor).  
The prospected tariffs in table 1 are the maximum tolerable rates, for urban and rural areas served by the 
ROC. The calculation was made on the basis of maximum charges for water and wastewater services equal to 
4% of net (available) income per capita. Thus a basic design parameter for long-term consumption targets 
considered specific consumption rates of 110 litres / capita / day for urban customers and of 80 l /capita /day 
for rural areas. As a result of tariff increases (table 1), the estimated specific consumption was expected to 
decrease temporarily below this level in certain localities (due to the price elasticity effect), but to revert later 
with the progressive increase of household income (due to income elasticity effect).  
Our previous research stated indeed the importance of the price elasticity of water demand in Romania, for 
the water sector development policies and prospects. The computations based on water demand modelling in 
Romania, for a longer time period (1998-2009) have resulted an estimated parameter of -0.385 for the price 
elasticity of water demand (Frone Simona, Frone D.F., 2012). In other words, the price elasticity of demand for 
water and the willingness of consumers to give up water use, in the face of rising prices, are quite high. In the 
same previous paper (Frone Simona, Frone D.F., 2012) we found that apparently, as concerns the WSS pricing 
policy in Romania, the principle of efficiency (in project implementation at the beneficiary ROC) enters in 
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conflict with the principle of equity, since in the last years, marked by the global economic recession, the 
burden of increase in the price of water, required by the cost  recovery policy stipulated by the EU Water 
Framework Directive and Romanian Water Law, was mainly supported by the impoverished Romanian people.  
In order to resume this topic and to signal the ROC the need to carefully implement pricing (tariff and 
affordability) policies of the water and wastewater services, for a sustainable development of their networks 
and services, we shall use another approach: the economic risks analysis and qualitative assessment.  
 
3. Results and discussion of qualitative economic  risk assessment for the regional WSS project 
 
The follow up provides a simulation of qualitative assessment of the economic risks for the specific regional 
WSS project Extension and rehabilitation of the water supply and sewerage systems in the Dambovita 
county, by the method of risk scoring matrix. In this case study, taking into account economic and financial 
risks associated with regional WSS projects in Romania absorbing European Cohesion funding (Platon V. et al, 
2013), we perform a qualitative assessment of risks, in the actual stage of the project. We rely on information 
from the feasibility study completed with our own analysis on current developments in the WS and WW tariffs 
and works, within the chosen regional project case study (ROC DâmboviĠa - Targoviste Water Company). 
We first qualitatively assess main economic risks of this major WSS project to identify the most important 
economic risk. Only this risk will be next explained and analysed in detail. Economic risks of the WSS projects 
are determined by uncertainty of economic development, namely of the sector market. As presented in (Platon 
V. et al., 2014) the most significant such risks are: the commercial risks of non-payment, related to the 
consumer demand (i.e. the consumers reaction to increasing WSS tariffs), the risk of competition (determined 
by quasi - free access of rural population to water from common wells and own boreholes); the risk of 
inflation, the contractual risk, the legal and regulatory risk.  
Risk is assessed in terms of their probability of occurrence and their impact, issues that can be assessed on a 
scale of 1-5, where 1 represents a very low impact and 5 is a very high impact. In addition, the probability of 
risk may be measured on a scale from A - a very high (80-100%) probability to E - the very low probability 
(10-20%), so as to order the main risks identified according to these criteria (Table 2). 
Finally, we can develop a risks matrix, showing better these risks in terms of their risk score:  
Risk Score = Probability x Impact 
The ordinal risk score matrix is obtained with the probability and impact levels in their qualitative 
expression, considered in table 2. 
 In this matrix (Figure 1), for more relevance, the low risk score colour code is green, yellow represents the 
moderate risk scoreswhile the red colour code, the high levels of risk score. 
As resulting from the matrix of scores, the most important (high risk score) economic risk of the studied 
project is a commercial risk, namely the risk of falling demand hence the risk of non-payment of bills for water 
supply and sewer services, because of their high tariffs and low affordability of the population of DâmboviĠa 
County. 
 
Table 2: Qualitative assessment of the economic risks for a European funded regional WSS project  
Risk Impact (1-5) Probability (A-E) Scoring of risk 
Risk of demand (non-payment) 4 B High 
Risk of competition 
 
3 C Moderate 
Risk of inflation 3 D Moderate 
Contractual risk 2 C Moderate 
Legal and regulatory risk 2 E Low 
Other risks 2 D Low 
Source: Own analyses and assessments  
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RISK SCORE Risk impact 1 2 3 4 5 
Probability 
A      
B    High  
C  Moderate Moderate   
D  Low Moderate   
E  Low    
Figure 1: Economic risk score matrix for a European funded regional WSS project 
Source: Own analyses and assessments  
 
 
The feasibility study (ISPA TA, 2010) admitted that rates will exceed the limit of affordability of the poorest 
10% of households from 2011 until 2018, but problems were not expected for income deciles 2 and 3, with 
higher affordability limits. However, taking into account recent developments in the tariffs for WSS services 
(WS and WW) at ROC DâmboviĠa and in the local economy, we found that there is a high probability of non-
payment and demand reduction (probability of category B), which would have a great impact on the cash-flow 
of beneficiary and thus on the capacity to implement the WSS project. 
Thus, our present analysis shows that, since the beginning of 2013, ROC DâmboviĠa adopted relatively high 
tariffs for both WSS services, tariffs that exceeded the levels projected in the feasibility study (table 1). Current 
tariff for water supply WS and wastewater sanitation WW services at the DâmboviĠa ROC (Targoviste Water 
Company) is of 6.88 RON / m3 (3.39 RON / m3 of WS + 3.49 RON / m3 of WW), for both households and 
businesses, as decided by (IDA "Water Dambovita", 2013).  
In 2013, the actual increase of the total tariff charge for WSS (Tarif total actual in figure 2), had a rate of 
29%,  exceeding the increase of 17% projected in feasibility study (Tarif total projected in figure 2) involving a 
high risk of non-payment from water and sewerage consumers in the region ascribed to the ROC DamboviĠa. 
The risk is high also due to the effects of weak local economic recovery. To have an idea on the evolution of 
disposable household income, our analysis based on data from the National Commission of Prognosis (NCP, 
2013) shows an increase of GDP for DâmboviĠa county of only 5% (from 11130 million RON in 2012 to 11692 
million RON in 2013) compared to the previous year. The (Jaspers Water CBA guidelines, 2008) 
recommended considering household’s disposable income growth as equal to GDP growth in the region.  
 
 
Figure 2 Evolution of projected and actual level of WSS tariffs at ROC DâmboviĠa 
 
In our opinion, ROC DâmboviĠa tends to abuse its natural monopoly position by dramatically increasing 
tariffs for water supply and sewerage sanitation services, from the desire to recover as quickly as possible the 
investment costs of the project or even worse, to cover some current unjustified expenses or losses. The 
excessive WSS tariff rate increase, overlapped with effects of economic recession has already created 
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discontent and frustration among local consumers (Exclusiv DB, 2013), effectively leading to tariff resilience 
and non-payment of services, or waiving connection, among the vulnerable population of the project area. 
Nevertheless, in the feasibility study, separate analysis on affordability for urban and rural areas show that 
the problems of consumers’ capacity to pay for WSS concern mainly rural areas. Thus special solutions should 
be found to reduce the problem of affordability of low-income households, in rural areas, which will cover 
about one third of the population served in 2013 if the present boundaries of the area served remain the same 
(ISPA TA, 2010). 
The WSS Operators’ preferred option is to implement a class progressive block tariff scheme†.In the specific 
case of ROC DâmboviĠa, it may be a single-class tariff, in addition to a low social tariff. Given the fact that 
affordability problems are more common among rural households, the ROC should consider social tariff only 
in rural areas.  
This would maximize the desired effect on poor households’ affordability while limiting the negative effects 
of implementing these measures on ROC’s revenues and project cash-flow, since the water consumption in 
rural areas is anyway low(ISPA TA, 2010).Another positive side effect of such measures is that they would 
give households in rural areas that are currently not connected to the system (or are connected illegally), an 
incentive to connect to water and sewage WSS system. A higher rate could reduce the willingness of 
connection or could encourage illegal connections.  
 
4. Conclusions and recommendations 
 
As we must outline in our conclusions and recommendations, although the process of regionalization of 
operations and systems in the Romanian water supply and sanitation sector has had, among its objectives, the 
creation of an appropriate institutional framework for the development and implementation of large 
infrastructure investment projects, in some cases sufficient strengthening of financial and strategic management 
capacity may not have been achieved, to enable effective management of the economic risks of the projects. 
The affordability of Water Supply and Sanitation services continues to represent a serious issue in Romania, 
especially in rural and poorly developed regions, affecting the willingness-to-pay for connection to the 
networks of the ROC and consequently, the cash-flow for their investment projects. The economic crisis has 
hindered the realisation of optimistic projections on increasing water demand with higher disposable income; 
instead, due to the significant price elasticity of demand for water in Romania, the willingness of consumers to 
give up water use, in the face of rising WS and WW tariffs, is quite high, dramatically increasing the demand 
risk of the project. 
Our research outcomes show that this risk is high enough in the DâmboviĠa region and therefore should not 
be neglected by the local authorities and the beneficiary ROC. To manage the economic risk of non-payment 
and water demand reduction, we believe that: 
• The application of a WSS tariff scheme for the benefit of the poor should be maintained as long as there is 
an issue of affordability. However, the ROC will require special assistance in the development of detailed 
studies and analysis aimed at determining the tariff class levels and the minimum (basic) consumption to be 
allowed for the social tariff rate. Besides that, local public administrative authorities can finance (subsidize) the 
development of water and sanitation system only in conditions of ensuring budget sources, and given that the 
studies conducted by independent bodies show that most users cannot bear the required tariffs. 
 
 
†The basic principle of a class progressive block tariff system is that it pays a reduced rate (so-called subsistence or social tariff rate) by a 
class of consumers with a low or basic water consumption (usually lower than 5 m3 monthly) and a progressively higher tariff rate for large 
consumption that exceeds the basic level; the number of classes varies depending on the distribution of consumption.While ensuring ability 
to pay for poor households, progressive tariff scheme offers an economic incentive to save water. 
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• In addition to measures designed to address the issue of affordability, special measures should be taken by 
the ROC in the operational plan to avoid sudden declines of collection rates following tariff increases. These 
measures should include: advertising campaigns, introducing an effective invoicing, collection and stabilization 
procedures, and an efficient management system of the debts overdue. 
Practical strategic steps for an efficient and sustainable tariff policy may require (Frone Simona, Frone D.F., 
2012)some additional reforms at the ROC: long-term planning of financial management, investment, 
development, and pricing rates; the economic optimizing of the activity to reduce the DPC, by taking advantage 
of economies of scale of regional water utilities (Frone Simona, Frone D.F., 2013); a sensible economic 
assessment of the costs of  WSS provision and of the demand-price correlation (water demand function). 
As based on the risk-analysis here and similar research, conclusion is that there are lacks in the financial and 
managerial capacity of the Romanian water (WSS) sector, dealingwith economic and financial risks to regional 
water supply and sanitation projects. Although we did not address here the financial risk assessment of the 
regional WSS project, we must mention that somemajor water and sewerage projectsof the SOP Environment, 
including that ofthe Dambovita County,are at great risk of losing EU funds (risk of EU funding disengagement) 
due to the low implementation of contracts of water and sewerage networks. 
According to a recent analysis (Cenacchi Valeria, 2013) the main reasons for the delays and difficulties in 
implementing the WSS SOP Environment projects aredeficiencies of the beneficiaries (ROCs): inadequate 
expertise and experience; lack of proactive attitude for launching and managing tenders and implementing 
contracts, as well as problemsof I.D.A.(Intercommunity Development Associations): poor endorsement of 
strategic decisions on the investments plans and master plans, lack of reactivity for adjusting the tariff 
strategies when required following the actual water demand ; weak governance in managing the ROCs. 
There are still many economic and financial management aspects to be improved in the development of 
water supply and sanitation sector in Romania, to eventually and sustainably conform with the heavy 
requirements of the Water Framework Directive (2000/60/EC) and our future research will resume analysis of 
these issues in light of the Romanian EU Partnership Agreement for the 2014Ǧ2020 programming period.  
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